The theme of global sustainable development has changed from environmental management to climate governance, and relevant policies on climate governance urgently need to be implemented by the public. The public understanding of climate change has become the prerequisite and basis for implementing various climate change policies. In order to explore the affected factors of climate change perception among Chinese residents, this study was conducted across 31 provinces and regions of China through field household surveys and interviews. Combined with the residents' perception of climate change with the possible affected factors, the related factors affecting Chinese residents' perception of climate change were explored. The results show that the perceptive level of climate change of Chinese residents is related to the education level and the household size of residents. Improving public awareness of climate change risk in the context of climate change through multiple channels will also help to improve residents' awareness of climate change. On the premise of improving the level of national education, improving education on climate change in school education and raising awareness of climate change risk among dependents will help to improve the level of Chinese residents' awareness of climate change, which could be instrumental in promoting public participation in climate change mitigation and adaptation actions.
Introduction
The Intergovernmental Panel on Climate Change (IPCC) has published Climate Change Assessment Reports five times, comprehensively explaining the scientific evidence and attributions of climate change, the impact and risk, mitigation and adaptation, and policy and negotiation. These reports have not only promoted the scientific understanding of global climate change, but have also provided the guidance for adaptation and mitigation. Climate change has evolved as a social issue, as its impacts are becoming more apparent and evident from peoples' observation and from scientific research. Many of the previously discussed possible consequences of climate change have had real impacts on societies all over the word [1] [2] [3] . At present, every country has launched or participated in climate change action to a varying degree. A scientific understanding of climate change within Psychological research suggests that the residents' perception of climate change not only includes the direct stimulation of climate change, but also involves the stimulation of information exchange and communication via social networks and the media. The questionnaire for the survey was designed from an ethics examination based on previous work. The investigation mainly includes the basic status of residents, such as people's perception of climate change (climate perception and climate information awareness), gender, age, family scale, education level, income, and so on ( Table 1) . The long-term changes of some climate indexes, such as temperature and precipitation, have a direct effect on residents, and play an important role in residents' perception of climate change [22] . The meteorological data about survey cities (local level) are from China meteorological information center (http://data. cma.cn/), and cities for which meteorology stations are absent are replaced by nearby sites. More than 70 per cent of natural disasters in China have been linked to extreme weather and climate events [23] . The disasters and losses caused by climate change have a direct impact on residents, particularly within agriculture and livestock production. Therefore, we choose the data of natural disaster acreage, affected population, and economic loss in each province as research variables. These data come from Yearbook of Meteorological Disasters in China. Variable description shows in Table 1 . Table 1 presents the variables and related factors obtained from the research. The low values of standard deviation of the residents' basic situation, such as gender, education level, and family size, indicate that the correlation variables are less discrete. The standard deviation of age is relatively high, indicating that the coverage is relatively extensive in the research. The standard deviation of family income and disaster degree are relatively large, indicating that the correlation indexes are significant in different provinces. To sum up, this research is extensive, and the samples have quite high representativeness.
Data Analysis

Perception Level
According to the assignment in Table 1 , the perceived level of Chinese residents is shown in Figure 1 . Based on the investigation data, we averaged the perception level of each province, then divided the data into three equal grades. So, the perception of Chinese residents may be broadly divided into three regions: the northern of China, the coastal area, and the inland provinces. The perception levels in the northern regions (Xinjiang, Qinghai, Gansu, Ningxia, Inner Mongolia Shaanxi, Shanxi, Hebei, Tianjin, Beijing, Liaoning, Jilin, and Heilongjiang) and coastal areas (Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, and Hainan.) are higher than in other inland provinces (Tibet, Sichuan, Yunnan, Guizhou, Guangxi, Hunan, Hubei, Jiangxi, Anhui, and Henan). Due to the significant difference in socio-economic level and the natural environment between regions, the perceptive level of northern regions is generally higher than that of the central and eastern regions. Therefore, the perceptive level may be less affected by the level of economic development, or likely plays at least some other role. Based on the analysis above, perception may be affected by multi-factors. 
Meteorological Data
Climate change is an issue of potentially huge significance across the globe. Research shows that public concern for global warming is widespread [24] . So, we collected climate data to understand Chinese residents' perception on climate change. From Figures 2 and 3 , annual mean temperature departure is in an upward trend, and precipitation anomalies are in a downward trend over the past fifty years, which coincides with global climatic changes. 
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Meteorological Disaster Data
According to the relevant data from the Yearbook of Meteorological Disasters in China [27] , an average of about 26.56 million hectares of crops were affected, and direct economic losses have reached RMB 332.45 billion, affecting 30.2 million people by meteorological disasters and derivatives disasters in the past five years. Rainstorms caused the highest direct economic losses, followed by tropical cyclones, and then droughts. In terms of the affected people, rainstorms and floods accounted for the highest proportion. In terms of the affected area of crops, drought accounts for the highest proportion ( Figure 5 ). Research has shown that under global warming, the frequency and intensity of extreme storms and droughts have increased [28] . Heat stress and water anomalies dominate the global 40% of wheat yield changes [29] . Therefore, with global warming, the impact of China's meteorological disasters will also show an increasing trend [30, 31] . Increasing climatic disasters will not only lead to increased losses for residents, but will also affect residents' perception of climate change. According to the relevant data from the Yearbook of Meteorological Disasters in China [27] , an average of about 26.56 million hectares of crops were affected, and direct economic losses have reached RMB 332.45 billion, affecting 30.2 million people by meteorological disasters and derivatives disasters in the past five years. Rainstorms caused the highest direct economic losses, followed by tropical cyclones, and then droughts. In terms of the affected people, rainstorms and floods accounted for the highest proportion. In terms of the affected area of crops, drought accounts for the highest proportion ( Figure 5 ). Research has shown that under global warming, the frequency and intensity of extreme storms and droughts have increased [28] . Heat stress and water anomalies dominate the global 40% of wheat yield changes [29] . Therefore, with global warming, the impact of China's meteorological disasters will also show an increasing trend [30, 31] . Increasing climatic disasters will not only lead to increased losses for residents, but will also affect residents' perception of climate change.
Results
Due to the fact that gender indices and perceptive levels are discontinuous variables, spearman correlation analysis was adopted for analyses of correlations with perceptive level, education level, age, precipitation anomaly, temperature departure, the average family income, gender index, the affected area, the affected population, and direct economic loss, in order to investigate the main influencing factors of Chinese residents' perception of climate change. The results are shown in Table  2 .
The results showed that residents' perception of climate change was mainly related to education level, gender, household size, affected people, and economic losses, among which education level was significantly correlated at 0.01 level, while other factors were significantly correlated at 0.05 level; therefore, respondents' perceptions of climate change may be related to education degree, gender, 
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The results showed that residents' perception of climate change was mainly related to education level, gender, household size, affected people, and economic losses, among which education level was significantly correlated at 0.01 level, while other factors were significantly correlated at 0.05 level; therefore, respondents' perceptions of climate change may be related to education degree, gender, family population, number of people affected by disasters, and economic losses caused by natural disasters. Roco et al. [17] used the econometric model to show that education level has an important effect on the acquisition of climate information, and better educated and means of production owners can better recognize the potential impact of climate change. Some studies have shown that an excellent correlation was obtained between the experience of natural disasters and residents' participation in climate change [6, 32] . However, their reliability has been contested in different regions. In this study, affected people and economic losses due to natural disasters were negatively correlated with perception; however, whether these factors account for the level of perception still needs to be determined. In order to further explore the influencing factors of Chinese residents' perception, Regression analysis was performed on the perceptive factors that passed the correlation test (which had a linear relationship with perceptive level, such as education level, gender, household size, affected people, and economic losses) for further analysis of the various affected factors and the true relationship between residents' perception. The results are shown in Table 3 .
The result of Regression Analysis reveals that there was a correlation between perception level and educational level and household size. In contrast, gender, number of people affected by disasters, and economic losses caused by natural disasters are not correlated with residents' perception, and they were eliminated from the model. After quadratic regression, this model after quadratic regression gives effective results, demonstrated that education level (correlation coefficient 0.714) and household size (−0.414) respectively, reached significant levels. The total model had an adjusted R 2 of 0.712, suggesting that the majority of variation in perception could be explained by the included parameters at 71.2%.
The ANOVA table (Table 4 ) of recession analysis shows that F-statistics is 34.645 (p < 0.01), and has statistically significant association (F = 34.645 > Fa(k, n − k − 1) = 3.304817) by computing; this means that the explanatory variables education level and household size have a significant effect on the residents' perception of climate change.
To further verify the rationality of the regression model, a histogram of standardized residuals ( Figure 6 ) can intuitively show that the standardized residuals follow a normal distribution with an average value of 1.20 × 10 −15 approximately 0, and a standard deviation of 0.966. Meanwhile, normal P-P plot of regression standardized residual (Figure 7 ) clearly showed the scatter distributed around the first quadrant, so the residuals obey normal distribution. Therefore, regression equation is reliable. It can be concluded that perception level of Chinese residents is mainly affected by education and household size. correlated with perception; however, whether these factors account for the level of perception still needs to be determined. In order to further explore the influencing factors of Chinese residents' perception, Regression analysis was performed on the perceptive factors that passed the correlation test (which had a linear relationship with perceptive level, such as education level, gender, household size, affected people, and economic losses) for further analysis of the various affected factors and the true relationship between residents' perception. The results are shown in Table 3 .
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Discussions
With the increase in impacts from climate change and other global environmental problems, global sustainable development shifts from environmental management to climate governance [33] . The uncertainty of climate change impacts makes the traditional top-down governance model illsuited to dealing with the current climate crisis. Therefore, policymakers need to take the public interest into account to frame long-term mitigation and adaptation plans [33] . Public awareness of climate change is a prerequisite for responding to the relevant policies. Enhancing residents' awareness and understanding of climate change causes and impacts promotes active participation at 
With the increase in impacts from climate change and other global environmental problems, global sustainable development shifts from environmental management to climate governance [33] . The uncertainty of climate change impacts makes the traditional top-down governance model ill-suited to dealing with the current climate crisis. Therefore, policymakers need to take the public interest into account to frame long-term mitigation and adaptation plans [33] . Public awareness of climate change is a prerequisite for responding to the relevant policies. Enhancing residents' awareness and understanding of climate change causes and impacts promotes active participation at all levels. The process of human response to climate change involves many aspects, including how they appraise and understand risks, how they feel about situations, and how they behave and respond to threats. The climate perception of an individual is based on a process of extracting and receiving information from a series of processes caused by climate change. Climate perception is formed through the process of identifying, understanding, and processing the environment in which we live. Climate change coping behaviors are choices and actions based on perception. From scientific research to public view, climate change has evolved into a social issue, and becomes a process in which all social subjects participate in the construction [34] .
Stevenson [35] suggests that females have a stronger perception than males through their study of the risk perception of climate change in North Carolina. In general, females seem to be a little more sensitive to external stimuli, and therefore, have a deeper perception of climate change. This research suggests that males rank more highly than females in terms of education level, and Table 2 suggests that there is significantly correlation between education level and gender, i.e., 0.01 level. Chinese women are the main body of domestic labor services, especially in the vast rural areas. Compared with men, women have less time and opportunities to acquire knowledge in the fields. Chinese society is in a period of rapid development and transformation, where women pay more attention to matters that are closely related to their lives and may ignore changes in climate indicators such as temperature and precipitation. Therefore, Chinese women's perception has not demonstrated attention to climate change. This is accorded with the results in a recent article [36] .
Personal perception depends on the social-natural environment, and residents get climate change information by perceiving the changes in climatic variables and communicating with society. Although natural disasters have a direct impact on people's lives, the questionnaire investigation are carried randomly. Natural disasters and the research object may be difference or out of phase, which does not involve the vital interests of the research object. In addition, followed by the residents' quality of life, to a certain extent, residents' perception of climate change may reduce gradually. Hagen et al. [37] showed that individuals' perception has been greatly reduced with time lapse and spatial extension. In addition, some residents' perception of climate is intermixed with human-induced climate change, and they may not see climate change as a severe threat. Brechin et al. [38] suggested that the climate change impacts perceived so far are less significant at this time to raise the public's level of concern above general environmental concerns. Therefore, the relationship between perception and natural disasters needs to be further explored.
Education is a matter of personal vision, since residents have a higher level of education which determines their abilities to obtain information. In the world as a whole, education level is the most powerful factor influencing residents' perception [39] . Residents with higher education levels have grater advantages in obtaining and identifying climate change information [17, 40] . The mechanism by which Chinese residents' education levels affect perception level of climate change may be the same. However, considering that China is the biggest developing country in the world, with a large population and relatively low level of education, that leads to a relatively low level perception.
Correlation analysis and regression analysis shows that household size is negatively correlated to residents' perception. This is contrary to the fact that larger household sizes indicate larger networks and less social distance [41] , because people often rely on climate experts and social media outlets to form judgments about global climate change phenomenon [6] . As a result of birth control policy, China has already entered a low birth level country ranking. According to statistics, by 2015, the Chinese dependency ratio to the total population of 37%, children's dependency ratio is 22.6%, elderly dependency ratio of 14.3%. The average age for subjects was 53 years. Children and other dependents have not experienced long periods of climate change, so they are out of the discussion to some extent; however, all were counted in household size statistics. Therefore, the perception of the whole family on climate change is represented by the research object, and caused negative correlation between the household size and perception. It is still necessary to investigate this further, because of a lack of available data, such as children and other dependents' perception of climate change. With the increasing perception levels of children and other dependents, the perception of larger households will be greatly improved accordingly, and will boost efforts to address climate change [39] .
In conclusion, residents' education level and household size are the main factors that affect the perception of climate change. Factors such as the gender may be errors in the integration process or just the data have correlations and no obvious causal relationships between them. Because of the absence of reliable information, not everyone has equal access to climate change information, and perceptions of climate change may vary among people [42] . So, further studies are needed to address this individual uncertainty.
Chinese Residents' Perception and Some Suggestions
In this paper, the perceptive data and possible influencing factors of climate change of Chinese residents collected by household surveys were used to explore the possible influencing factors of residents' perceptions of climate change. Although imperfect, the level of geospatiality of the data used in the study improves considerably on existing measures.
The assessment of temperature anomalies and precipitation anomalies based on climate change showed that the overall temperature in China has increased, and that the precipitation changes are relatively complex. The differences between provinces and regions are statistically significant.
The correlation analysis results show that there is a correlation between education, gender, household size, affected people, economic losses, and residents' perception of climate change. Although there is a negative correlation between gender, affected people, economic losses, and residents' perception of climate change, the regression analysis results show that there is no relationship between these three factors and perception level, which may be due to research noise or to the fact that relevant losses did not play an important role in residents' daily lives. Therefore, Chinese residents' perception of climate change is mainly determined by residents' education level and their household size.
Understanding perception has become a prerequisite for reducing the negative effects of climate change. Perceptive ability is a multidimensional and complex concept. In order to improve perceptive ability, it is necessary to identify various factors that determine perceptive ability, especially the hidden factors. It is necessary to further clarify the key factors influencing residents' perception of climate change, explore the role of these factors in the formation of perception of climate change, and reveal the perceptive formation mechanisms of residents' perception of climate change.
Finally, our policy recommendations based on our conclusions are as follows: the perception of climate change among Chinese residents is mainly affected by education level and household size. At present, the relatively high family dependency ratio in China leads to households becoming burdened with climatic changes. Therefore, under the auspices of making further improvements, it is helpful to infiltrate climate change in school education and to educate the residents about climate change and promote school education for climate change. In order to improve perception level of climate change among Chinese residents, residents will further form the basis for residents' participation in climate change actions. In addition, when formulating relevant climate change policies, it is necessary to comprehensively integrate the actual conditions of the region, to fully consider the needs of the residents, and to publicize the consequences of climate change in a manner that is well-received by the residents' to increase their awareness.
Social communication is also one of the key factors affecting climate change perception, which requires the establishment of dialogue mechanisms between different groups. Establishing a platform which is conducive to residents' access to information on climate change can make full use of social networks and norms in a way that is easily accepted by residents. This will also help to clarify the severe consequences of climate change, increase residents' awareness of the risks, and enable residents to obtain reliable, effective and available climate change information. Climate change impact varies according to the socioeconomic, geographical, political, world view, and other conditions of individuals. Transdisciplinary approach (for example, anthropology, psychology, sociology, geography) and other factors need further study.
